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A. JMXTURE OF LABELEOAINLABELED DNA OUOOMER8 

B. JtlUCLEK ACID SEQUENCE SERVMO A8 TEMPLATE 

C. ..AMPLFICATION STEP 

D. ^ORBIATI0N OF LABELED TAROET MUCLEK ACID 



UNLABELED TAROET NUCLEIC ACID 
E...UTILIZATION IN ASSAY, DETECTION AND SO 
ON WITHOUT ANY 
TREATMENTS SUCH AS DILUTION 



(57) Abstract: In amplifying a nucleic acid, the cost is cut down by lessening the amount of a labeled or modified oligomer to 
. be used therefor and detection can be earned out within the detection limits without resort to any treatments such as dilution. The 
above objects are established by providing a method of assaying a nucleic acid which comprises: the extraction step of extracting a 
target nucleic acid; the mixing step of mixing an oligomer labeled with a luminescent substance or a modification group with another 
oligomer which has the same base sequence as that of the labeled oligomer but is not labeled with a luminescent substance or a 
modification group; the amplification step of amplifying the target nucleic acid with the use of the mixture of the labeled oligomer 
with the unlabeled oligomer; in case of using an oligomer labeled with a modification group, the step of adding a luminescent 
substance to the oligomer labeled with the modification group and its amplification product; and the step of detecting the target 
nucleic acid having been thus amplified with the use of a photodetector. 
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^<Dm. RCR mumrnKf^^) TAsm. ssRm. nas 

\Z. PCR?*«, ^m'^m'f-^^(Dm(DDNAi$^^}^>^i^mz^m 

rc:t^)^'^-^m\^^xmmKj^sf)intDn^:Lt.i3^^\,^o ^^x\t. m 

^<wmx^^^ifiuimiits.-ox\^^^. 

h\^x\^mmt^rix^K> . mn. mt^w-xmm^ntc:^^)zi-^—^ 
m\^^x^mi^mi)^^m\zmWi'^n^o ^vx. ^t^i^^?&t|^^±b3^^ 
^ozy-^y^—^zfv- h ^^-'^-uExmmx.ftmmi^moiik^ 
^norz^\z\t. z.(D^>'f)v^^m.(Di^]i^m.mp^\zA^^o fc^m 

^'^iz^0S(.^$&(omm^mm^t-r^rzef>. un^^t^. ^^r^fsiii 

tji^xu. ^m.^-r^rcib<Dxm'^^m^^aUE^^'^^^x$>^o 
^^\z. ±fB®^ij^;^j£-rii> -'m(DWi\m\z'D^^0S.mm(D^-[-^ 

^IH-eS.^, :i<Drzisb. ^ ii^^m iz m ^ ntc ^ V :::f^-i!)^m^^^ 
nTVi§<JilioT feet Vic bT&^L. ii«E®^^Jii|is?£T«, i^6*Ji:f 
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^mmLxmmr^o ^mmmxitj^Tcomizmm^mm-r^, 
r^^j ^it. ^m\^rzmm^^iii-r^rzisb\z:tvn*'^-\zm}Q'^ 
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^&imm<DmmRjt^ (pcr, lcr^) <£ff^o coD<h^. :turf 
-T-A i^u zfv— B m—<Dm.mmmxittji<. m&i}mm\z^^n 

2ffi^(D;t-U rfv-tt. ^^»i:b 1: 1-1:10000. ct 
I9«^^b<«l : 10-1 : 500 (DWl^XM^ ti. mmo^nf^^ 

Kjt^m^xo. 2 mm~2 p.u\zt^^^o\zi}u?LxmimKjt^^no o 
mmj:m^iz\t. rnrn-^ ntzmm ^^m-^ nx i^^ui^^i^m^m^vx 

tttBBiJ, m-^^. mm^. ^aiai, m^^iiis^m. :Ro^itf^jtr>'i±s;^> 
^sjAj^, <}^m 2000-166556 ^^mo)mm^ 
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f)^. • ^^«T<£^^^b-r§feje)ic^8^*LVi„ z(d^^\z. :i^%mx 
\z>^^^t\^u^^. 

q DNA/J^'J P^^-if), im?L\tm.it'^ h.). T^rt^ 

'>U 4^51^:7 1/:^^ KHU I^^DNA (^J ^ « t h <^rV A D N A) 
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XVi. l^fBiitt PGR Am plification Kit)Sr 
j&^l : 1~1 : 10000, J;O0*b<J^. 1 : 10-1 : 500 

mmmm(Dmmu^(DKm^mm\zn^Rm (mxit. rt-pc 

R) \Z^l^Xh. :t U 3*T-A <h:tU rfv-B ©M-^MlfcTS^ 1:1-1 : 
10000, «i;D$f*U<«, 1 : 10—1 : 500 <?3fiJ'&T^l'& $ 

izm^i^tchcDhu^, 
mmmmmtvx\,^. pcr^osj^mc, rcr (m^^mmRft^) 

TASm. 3SR&, NASBA^jfe, SPSR^, LATI£, S 
^ T ^ n # PS x& $ n ;^ci: . 
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^fflT^-5o c:ne>75ie)CDyy ADNA<Djftm«, mm(D:^miz^i:) 

fftDtl^o m^\t. b h^r^JfiKD^-^. QIAGENih®DNA B 
1 o o d Mini K i t ^mmx-^ ^ o m^&i}iZit. ^ y h (Dm 

2p:/p h3-;Kc:tJe-5*>\ 1. 5m i T-r ^ o^^ol — k h^jfii2 o 
OmL, QIAGEN Protease 20/zL ^JPx.^, 

Buffer AL voltex^fflVi 
T3fe5}'{Cfii^m> 56*0, 1 0 ^ra^W-r >^a.^-'>3 >^fT5o ^ 
T-r ^ D5^a. — ySrjs^L^bT^Sr^je), X^y-;|/ 2 0 0 m 

L ^xnz^v o 1 t e X ^m\^^x^^izmw-r^c ^(Dm-^m^ 

m'^UV!7i^3>=^=L — :/^<D7.\f.>tS^L.\zmXly. 8 0 0 0 r p 

IC^L, M^$)frtTX tr ^ AtCB u f f e r AWl 5 0 0 // 
L ^}4AUT SOOOrpmTl ^f^m't^-t^. nU^}d>tl^M.^ 
^^Vi^^nu^ ->3 >^=L — yiz^V. :kizB u f f e r AW2 5 
0 0 M L ^i^XLX 14000 rpmT3 ^T^Ii^'il^L, tJ^AO^mf^ 
^noo 7. tr>;*7 ^ ASrfrbViD l^i^ 'Va >5^i-:/tCiMJU. Buf 
fer AE 1 0 0 /t L A b , 8 0 0 0 r p m, 1 :^^B1^§>iL^ b , 
Mi£b;^c:y y ADNASr^taS-ti:. ^ ^ A D N A^t^^rft-S „ i^, m 
my/ ADNA^^^<£®51£Sth$rfflViT^iJ^f S JliifCj: 0. 

^(D^'&H, ^•r^ jiitWtCJIIRbfc^^ lOOOrpmTS 
'il^bTttM(^^^^J6. ^ ^^Z^CDtK.mz^m-^^Ti^^liWpLX^^WL 
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$-B■T^5fc^^b, nmi o o o r v m-v s ^m't^vxncm^mtbrun 

5'FAM-GGGCTTGACTTTCCAACACG3' (ALD-FF y ^ -7-) 

5'GGGCTTGACTTTCCAACACG3' (ALD-FN ^ "7-) 

5'TCTAGCCTCAATCCTCATAC3 (ALD-R ^ ^-f "7 — ) 

ALD-FF :/'^-r'7-^ ALD-FN :/^-r*7 — ^tc:|R|i;iB^J<&^f ^ 

<hA-r :/u ^-f Xb. ^fcp c Riiiiiss^&®^(0 forward y^-r-^- 

iibTlSefflfS. ^fc. ALD-FF y-^-f^-tt. -€-(D5 'i^^lzM^i^ 
T'*§ FAM ^ag^^-tir/t^ife^U ^ ^ 1/^^ H^efe 0, ^^^ttlJc J; 
O^tbT^^o ALD-FN y^-r V-«#^^ii(D7j? U ? ^7 l/:t^ h' Tab -So 
^yti^CD:^ ij ^ K'NW^^^jl^^^rSfC.J: Dff 5 Z.t^^X 

A-r :/U Xb, P C Rlii|iSliSa)l^<^ REVERSE >^^-r^-tLT 

P CRm^RJt^O) FORWARD X^ -f -^-^^^Ic ALD-FF X^-f V- 
t ALD-FN X^'T v-^ 1:10 0 ©i^^itT. ±i^X 2 5 juM©iiS^ 

REVERSE X^-l' V — ^t^lcH. ALD-R X^-f 2 5 uMizmmV 
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mmtU^^'yADNA Ifis. 2mMOdNTP S^L, 5 
OmMWMgCla 1.5uL. lOXTspJ'^yyT— 5 u L s 
MMtK 35.1mL.Tsp DNA3j?'J :A^—'\£ 0 . 4 L . 2 
5 fiM<0 FORWARD ^ ^ V — ^g-g-Jg^gE (ALD-FF "7- : ALD-FN 

y^-r 'n'-= 1 : 1 0 0 ©^g-a-^gt) l/iL, 2 5 At M® REVERSE y 

9 4'CT2^J-P^. mmWimD-^ ^ )V\t. 9 4'CT3 0 #FbL 5 7 
T3 0#Fb^. 7 2TCT6 0#^Sr 1 Om^^^^iT. 8 9"CT3 O^m. 

siwso^m. 7 2 "CT- 6 0 #rB^^ 2 0 D Mb, mmzi^-m 
FORWARD •:f9'i-^--mmt\^x. ALD-FF -f ^ ^ -m^cD ^^m.m b 

thtco ^•ir-4^m.mm(DE}it:^mtm^p cRE!^sm(D^ 5 u l izn u 

T#>!? 6 X+>->>^;i.;\'«y 37 T- iMLSrJPA, Mupid l^(Dy;UOD^ 
fj:^aAPlC^>«r?i AbfCo J^V>T. 1 0 0 V<Z)5tmJET 5 0 5i"FBl, 
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(DM^^lZJ^K)) A*> H4»i{C 5^-^11 5 n-S, ^fiKDN A©n> H©^^3^ 

FORWARD ':fy-r-^-U'^mmiZ^^P C RHt«e^t^:b^)75:ViC <hj&« 
5ftM-r^, P C RSj^S®mVi«;^j::*^o^c. -D^^O. :^mmm(0 FORWARD 

no z. t^^-x:^:bo T^cC^o, ±m^^mMmiz^^:iL^i^ryj^-ra'^-f 

^ ft fd « F A M m 7t ® # « j^cC V i „ 

±E^jS0ij<^fi&. p cRm^^jiS^mo FORWARD zfy -^—m-^mm 

ii bT> ALD-FF y^-r x'- t ALD-FN ^^-f 1 : 1 e> 1 : 1 

0 0 0 O^a^JtT. PiML^ct>(7)T=bl¥ffib;^o -hlBHSS^iJ^ilsii; 
< ^Jl'«M^ffliljT^fi£DNAg^?ig^L;^iiSm. ^fcDi^-g-T*) P CR 
S/i&{c:<i;oT^^$ns^fiKDNA»Jita«|^^T'feoJt, d <?[) d ,i: 

t*e5fe®^#$r^e©**^-5 d t7;>t-C#§^. tJ^JtE^iCcJDP C Rit 

J: 0 S S C P^^lt^^JS-rs^^fCOViTlteBJ-r-5. 
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^ir tf^ U -S^^Sft^Si: Lt, Applied Biosystems^t ABI 
PRISM (TM) 3100 Genetic Analyzer^^ffl-TS. t^f^M bfel*l^75 
um. ^fctlft 3 6 c m<0=^^ tf ^ U -^^ffl IWI^fc^^GeneScanTj? 'J 

^mmm^jt^xm-Vs FORWARD •:f^'i'7—m'^mm^m^xmMh 

ta^^ 1 8 A^#^ 1 2 K V, 5 ^Tcilj^^lil^ 1 2 K V 

ifilii^ 2 — ^ .hT^cCoTlin'&o :i CD 2 -^XT) tf — ^ 

n.m^ ALD-FF y^-r -^-^ ald-fn y^-r v-(Dji^it7&^' i -. 

5 0 FORWARD ^ ^-T "^-^^^^STfTo i^cJl-a-^SM^^cilJJ^m 
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At L ^rJn^T^^n bTf&lRb^ C(7)r^(7)3 uL^ii^y htCTSlOtB 

nn±m^mxm\m't^tm^m\:^mmm^^m%^n. mm 
±m(om^mR!ti:mxm^rzL:^K) . ald-ff -/^^-^-t ald-fn 

1 : : 10000 ©a^itc^ FORWARD 

felWID) X'^^tco ^^Jt^^;^fe FORWARD y^-rv-^g'&^^g^<&^ 
o JiS ^ c> V i T , « m ea< il'J ^ b ^ ^ , e^Tc ®!j e - ^ © # $ f J , 
^^it^lClltxUTlij^Ufc. #13 ALD-FF ^^-T '7-<i: ALD-FN T'^-f 

T-^ 1 : 1 0*^5, 1 : 5 0 0 <Dm&)A.t.vfz.ii^ . mm.itt\f—^ 
mmmmf)^\^ititmiyx\f^^z ii-f)mmx^rzo z:®^, tRrm^zit 

ALD-FF :/^-rv-t ALD-FN y^-i'-y' sit ^ 1 : 1 1 : 1 

0 0 0 0 (DmmiHxmmv. ^^^(Dmmizjt-i^xmiEt.ii^mu^)^ 

\ZU^^z>iZ\^fz FORWARD :^^'f v-^g^^^ge^r^fflt-'S. Jl<^J©-§r. 
« ALD-FF y^-Yv-) (7)^fflfi7&^*{£MT^-l);^cJ?). ±W-m\z^mn7. 
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•^^\z. mf^mh\yx\t. v>mm. r^ym. 

izm^mm^Tcmt^^ytmn^M^wr^z.ii^ix^^o 

^/t, m^m\z^\^^xh. ^mmmop cRizm>^-f. m^<D:^m 
izmmx^. mm(D^M:^'i^^ 11 t^^ihm^o rcr immmm^jt-) 

TAS^*, 3SR^, NASBA^. SPSR^fe, LAT&. S 

DAmu^. ±fB:t u ::i-^-(DU'^m^m\^^xntDn^:^mx^n\t 
Wizm.^^nu\^^o 
mmmm(Dmm&.^^<oRjt^^mmizfr'DR!t^ cm^it. rt-pc 

1 : 1~1 : 10000. =t0^f^U<ti. 1 : 10~1 : 500<D 

f'j-^Tii'&L, t(Dmm-^^Km\zmi^rzmmtu^j:o \zm\^^xKft- 
^ff-5o :in\z^o. ^^^miz:i3iff^myt^mx\tiscmmii^^. m 
tiix\t^^\zm^vrz'h<Dttsi^o 

':fy^-^-U'^mm(D ALD-FF Zf^^^-t ALD-FN ^^-f -7-(Di:b 

t-^m^d-^ (ommmm^^^i^itMi^x^^ .mm^m^ ald-ff 

-i^-ii ALD-FN ^^^-r V-®ltl?fiJ^ ;i iT.;t^!Ki^i?(Di|gS$:^ffi 
ig'l'S>K^^^(^^fiKDNA©tt'(0^il#l^ttt'JT^^?£<i: UT«. ± 
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* ^fr -5 X@ ^fr o T J; v^o 

mmm2 

m 1 -vm^MVfz FORWARD y^^-^-i^-^mm^mi^^xmmmmo^mm 
^nommxh^o forward y^-r v-rg-^^?^^^ica6<hf 
m 1 (Dm^Kj^>'iL.m\zmm<DU,mmm^^m\^. m^mo:>mL^-^'i ^ 

Ltzm^xhrnrnx^^o 
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1 0 o<D^MEl. 0 8 tt. tttb • ifijiggB 10 0 <r>^nm. 0 9 «y x 

^2^e5/^J:iljfl2<DW^ld:2i#il 2000-166556 {CipD-So 

10, 3 2«, ^n-^'niaw. yx;^3}^;^^$^~l 7. bbw. jxysz-a^ 
3 4 ^^n-LT. /X;i/3 6, 3 9f;:, ^n^'ti^fiiLt^t^iE^n 
T(.i^o XJi/3 6, pJijy x;U3 9 tiy x;w 

5J^;^:$^-l 7.3 4 ic^n^*n@5£$nT*5D,y x;i'7j^;wy- 1 7, 
3 4 -^-n^'nr— A 1 6 , 3 3 jcy^^ipj cm 7 ©t— a 1 6 , 3 
3 <^)S#;arr&i), z;6fiRi(Ei7(Dy-Ai6, 33 ®fi^;^ip]}c:ii:3^T 

T-A16, 3 3«, ^n^'njfeiLtcix^^ifi] (±ieY:^i63S.Oi'z:;^ 

•hd^T^-So cmiCctO, y X;i/7j>;i/i5^- 1 7 , 3 4tT-A16, 

<fc 0, ^iJ^^tl-S 

5i'affl05^u/X3l^;i/y 1 4 (0 7, 08) {Ct^^^a^^-;/ Xl 5 $riR 
c: ^«±f::|niu:^-;/X!j>;i/i$^ 14 -^^W^m (ElT^ii 

4a, 14b, 14c, 14d(D4fla) iSB-T^ tTj^^'T^^o ^fe, 
^SJS^gg^^^i' 2 3 {3(lSj;&^§g2 4/OM 8 2|5:^eT#, *»iiiPp^!y 
2 5 {c:«i|t®[aiR/^t^S§ 2 6 :dt4 8 ^^^gT^-So ^m.U^'y v ^ 2 
5 ®T§l5tC}i^}^^^7&«i$B$nT:fe 0 (BI^it-T), mm^myy^ 2 
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h)i2 0. ^^i&mM^h)V2 2 (Dm^izitmumm^mm^nx^ 
m^m2 0 0 it^m=j-:=-y h 2 0 1 iHizUibi^nx^m-^nxi^^o 

-5, 

1 7 <&^ffiiju. i^j-SE^^y :/i 5 omj^o^sigty X;i/3 6 
^M^-frSo c:nic:J;0. / X;W 3 6 <D^^lC:9'i£^';/ l 5 ^ S»i 

3 4, y-A 3 3 bTff-5 ^ chfc 0 . yx;u3 9(7) 

5^-:/ ycD^O^btS, 7- A 1 6 <h y X>/l/7fj;i/^- 1 7 ii^mi^U 

m^^:iiiiz^y) . ^y-fm^ 2 7 ^m-Dxnoo / X)i^-^)uy- 3 

4. 7-A 3 3iKOViTfel^i|{c:fT^„ 

^mx\ ^nrzmi^\tmmti^xm^n^. sit. m7K(Di± 

mm.m^^yX3 i 2000-166556 \zt^m(Dh<D 

^-r, T-A 1 6 i y X;1'7}n;1/^*- 1 7 ©Sj^'^^Mt^-r-i) ^ J; 

<DWi. y—h. 1 6 ^ / x;u3j^;Vi5!^- 1 7 , sit;^, >>? 1 0 <r>mv^ 
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T, :/l 5<£ri5fe?^#l S'vi^ffijL. 5<7)^M* 

1 2 ±(7)H/f^«>^*ic 1 3 (D^m^^mir^o '>u 1 0 ©i&f^^M 

^ 2 3±\Z^W]V. 2 3 (Dm^(D Kltsm-^ 2 4 IZ^^^y y 1 

^#:<&SfS^^2 4-\PJ:tBb;^c:^> MtCS/S:#§§2 4F^(D^#:^^ 

y-x^^ 2 7 (D^g/v^Kib. ±'^vrzm^<omi^\z^y) /xji/s e 

T-A 3 3 <h / x;^5j^;^^5^- 3 4 (Dmf^^mm-r^chj:. j x 

;U3 9 izmmm^^y^S 1 <£R)f^<Z)il!jf^fcJ; 0^0 -5,^0^. 

/ x;i/3j>;i.^- 3 4 ^Kmnm^y ^23 ±<D±mm^m mi^iim 
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